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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED-E

JUL 2 5 1980

Honorable J. Joseph Garrahy
Governor of the State of Rhode Island
State House
Providence, Rhode Island 02903

U

Dear Governor Garrahy:

Inclosed is a copy of the Cranston Print Works Pond Dam Phase I
Inspection Report, which was prepared under the National Program for

*Inspection of Non-Federal Dams. The report is based upon a visual
inspection, a review of past performance, and a preliminary
hydrological analysis. A brief assessment is included at the
beginning of the report.

The preliminary hydrologic analysis has indicated that the spillway
capacity for the Cranston Print Works Pond Dam would likely be
exceeded by floods greater than 14 percent of the Probable Maximum

* Flood (P1F), the test flood for spillway adequacy. Our screening
criteria specifies that a dam of this class which does not have
sufficient spillway capacity to discharge fifty percent of the PMF,
should be adjudged as having a seriously inadequate spillway and the

. lbdam assessed as unsafe, non-emergency, until more detailed studies
prove otherwise or corrective measures are completed.

The term "unsafe" applied to a dam because of an inadequate spillway
does not indicate the same degree of emergency as that term would if
applied because of structural deficiency. It does indicate, however,
that a severe storm may cause overtopping and possible failure of the
dam, with significant damage and potential loss of life downstream.

It is recommended that within twelve months from the date of this
report the owner of the dam engage the services of a professional or
consulting engineer to determine by more sophisticated methods and
procedures the magnitude of the spillway deficiency. Based on this
determination, appropriate remedial mitigating measures should be
designed and completed within 24 months of this date of notification.
In the interim a detailed emergency operation plan and warning system
should be promptly developed. During periods of unusually heavy
preciptiation, round-the-clock surveillance should be provided.
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A NEDED-E
Honorable J. Joseph Garrahy

I have approved the report and support the findings and recommenda-

tions described in Section 7, with qualifications as noted above. I

request that you keep me informed of the actions taken to implement

these recommendations since this follow-up is an important part of the

non-Federal Dam Inspection Program.

A copy of this report has been forwarded to the Department of Environ-

mental Management, the cooperating agency for the State of Rhode

Island. This report has also been furnished to the owner of the

project, Cranston Print Works Company, 1381 Cranston Street, Cranston,

Rhode Island.

Copies of this report will be made available to the public, upon

request to this office, under the Freedom of Information Act, thirty

days from the date of this letter.

I wish to take this opportunity to thank you and the Department of

Environmental Management for the cooperation extended in carrying out

this program.

Sincerely,

Colonel, Corps of Engineers
Division Engineer
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NATIONAL DAN INSPECTION PROGRAM

PHASE I - INSPECTION REPORT

IDENTIFICATION NO.: RI 00701

NAME OF DAM: Cranston Print Works Pond Dam

COUNTY AND STATE: Providence County, Rhode Island

STREAM: Pocasset River

DATE OF INSPECTION: 7 November 1979

BRIEF ASSESSMENT

The Cranston Print Works Pond Dam is a stone-faced earth embankment dam
constructed about 1825 and is used to supply process water at the textile
print works mill located downstream of the dam. The dam has a height of
17 feet and is approximately 350 feet in length (including the spillway).
The spillway is a granite cascade type, uncontrolled broad crested weir,
100 feet in length. The outlet works consists of a 42-inch diameter
conduit with a manually operated sluice gate located on the right spill-
way abutment, that discharges into the spillway discharge channel; and a
rectangular head-race gate located at the left abutment and presently
used as a source of process water for the mill. Due to its age, Cranston

I Print Works Pond Dam was neither designed nor constructed by present
state-of-the-arts procedures.

Based on the visual inspection at the site, the dam is considered to be
in FAIR condition. However, there are some areas of concern which must
be corrected to assure the long term performance of this dam, particu-
larly if the history of engineering, operations and maintenance data are
unrecorded. Signs of concern which may indicate a potential hazard are
seepage emerging along the right downstream spillway discharge channel
training wall and around the perimeter of the outlet conduit; evidence of
movement along the stone face of the left upstream dam embankment; and
seepage at the junction of the downsteam masonry face of the left dam
embankment and the masonry face on the downstream right side of the
headrace.

The dam is classified as small in size and a high hazard structure in
accordance with recommended guidelines established by the Corps of En-
gineers. Based on the size and hazard classification, the test flood for
this structure ranges from the one-half (PHF) Probable Maximum Flood to
the full PMF. The full PMF was adopted'as the test flood for Cranston
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Print Works Pond Dam because of the potential damage downstream. Cal-
culations indicate that the test flood outflow of 12,400 cfs (704 CSM)
would overtop the dam by about 5.2 feet; therefore, the spillway capacity
is considered inadequate. Assuming the pool elevation at the top of the
dam, the spillway can pass a flow of 1,715 cfs, which represents only
13.8 percent of the test flood outflow.

It is recommended that the Owner engage the services of an engineer
experienced in the design of dams to accomplish the following:

Conduct further study of the hydraulic and hydrologic aspects of the
drainage basin to provide alternate means of reducing overtopping poten-
tial at the dam. Evaluate and determine the cause for the movement of
the upstream masonry face at the left dam embankment and institute a
program to repair and prevent further failure to the masonry face; ex-
amine in detail the seepage through the right dam embankment at the
outlet conduit and spillway discharge training wall to determine their
effects on the structural stability of the dam;

The above recommendations and other remedial measures as described in
Section 7 should be implemented by the owner within one year after re-
ceipt of this Phase I Inspection Report.

CE MAGUIRE, INC.
RICHARD W. LONG

Richard W. Lohg, P.1.
Vice President

REGISTERED
PROFESSIONAL ENGINEER
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This Phase I Inspection Report on Cranston Print Works Pond Dam
has been reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Das, and with good engineering judgment and practice, and is hereby
submitted for approval.

ARAAST MATESIAN, M)BER
Geotechnical Engineering Branch
Engineering Division

CARNEY M. TERZIAN, )EMBER
Design Branch
Engineering Division

RICHARD
Water Control Branch
Engineering Division

APPROVAL RUCOWrNDED

gas a. flTAx
Chief, Uaaimeerig Divsioa
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PREFACE

This report is prepared under guidance contained in the Recommended

Guidelines for Safety Inspection of Dams for Phase I Investigations.

Copies of these guidelines may be obtained from the Office of Chief of

Engineers, Washington, DC 20314. The purpose of a Phase I Investigation

is to identify expeditiously those dams which may pose hazards to human

life or property. The assessment of the general condition of the dam is

based upon available data and visual inspections. Detailed investiga-

tion, and analyses involving topographic mapping, subsurface investiga-

tions, testing, and detailed computational evaluations are beyond the

scope of a Phase I investigation; however, the investigation is intended

to identify any need for such studies.

In reviewing this report, it should be realized that the reported condi-

tion of the dam is based on observations of field conditions at the time

of inspection along with data available to the inspection team. In cases

where the reservoir was lowered or drained prior to inspection, such

action, while improving the stability and safety of the dam, removes the

normal load on the structure and may obscure certain conditions which

might otherwise be detectable if inspected under the normal operating

environment of the structure.

It is important to note that the condition of a dam depends on numerous

and constantly changing internal and external conditions and is evolu-

'
L "



tionary in nature. It would be incorrect to assume that the present

condition of the dam will continue to represent the condition of the dam

at some point in the future. Only through continued care and inspection

can there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed hydrologic and

hydraulic analyses. In accordance with the established Guidelines, the

Spillway Test flood is based on the estimated "Probable Maximum Flood"

for the region (greatest reasonably possible storm runoff) or fractions

thereof. Because of the magnitude and rarity of such a storm event, a

finding that a spillway will not pass the test flood should not be inter-

preted as necessarily posing a highly inadequate condition. The test

flood provides a measure of relative spillway capacity and serves as an

aide in determining the need for more detailed hydrologic and hydraulic

studies, considering the size of the dam, its general condition, and the

downstream damage potential.

The Phase I Investigation does not include an assessment of the need for

fences, gates, no-trespassing signs, repairs to existing fences and

railings and other items which may be needed to minimize trespass and

provide greater security for the facility and safety to the public. An

evaluation of the project for compliance with OSHA rules and regulations

is also excluded.
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c. Appurtenant Structures. The appurtenant structures for this
dam are the overflow spillway, the control gate outlet works
structure, and the gated headrace.

1. Spillway and Training Walls - The spillway is a broad-
crested stone masonry cascade type, uncontrolled overflow
structure. Water was overflowing the spillway at the time
of the inspection.

As shown in Photo C-3, the alignment of the stone steps on
the downstream face of the spillway appears to be good.
No displacement was noted.

The spillway training walls as shown in Figure C-5 and C-6
are in good condition, with no misalignment or tilting.

2. Outlet Works - The outlet works gate and gatehouse is
located at the right spillway abutment and can be seen in
Photos C-li and C-12. The original gate structure and
cunduit were replaced in 1978 and construction drawings
for this repair are included in Appendix B. A new con-
crete block gatehouse was constructed and new sluice gate
and conduit installed during this repair. The new 42-inch
diameter conduit was inserted through the existing 4-foot
diameter steel pipe and the annular ring grouted. Future
plans at the Cranston Print Works Mill call for the add-
ition of a low head generating turbine to be added to the
outlet works. The gate was exercised during the inspec-
tion and appeared to be in good working condition and well
lubricated.

Flow from the outlet conduit discharges directly into the
spillway discharge channel slightly to the right side of
the spillway.

Seepage was observed flowing under the 4-foot diameter
outlet conduit at the downstream stone face of the right
dam embankment (see Photo C-15).

3. Gated Headrace - The headrace as shown on Plate 2 is
located at the dam's left abutment and consists of a gate
structure and an open granite block rectangular channel
perpendicular to both the upstream and downstream stone
faces of the left dam embankment. Photo C-9 shows the
deteriorated condition of the concrete base for the gate
mechanism at the upstream side of the headrace. No plans
were available for either construction or records of
repair for this structure.

3-2
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jSECTION 3

1 FVISUAL INSPECTION

- 3.1 Findings

a. General, The -thase I inspection of the dam at Cranston Print
Works Pond was performed on November 7, 1979, by representa-
tives of CE Maguire, Inc. and Geotechnical Engineers Inc.
Based on the visual inspection, limited history, and general
appearance, the dam and its appurtenances at Cranston Print

- Works Pond are judigtd to be in FAIR condition.

b. Dam. The dam is a stone-faced earth embankment structure
approximately 350 feet long, 17 feet high, with a typical crest
width of 47 feet. No construction drawings are available, nor
are the details of design and subsequent repairs known.

Correspondence indicates that some repair was completed on or
around the western abutment during the summer months of 1947.
No plans or design documents are available for the repair.

1. Crest and Stone Face Retaining Walls - The crest of the
earth embankment section of the dam is very broad and
well-defined between the upstream and downstream vertical
masonry stone faces. (See photos C-1,2)

The spillway divides the dam embankment into two sections,
the right and left embankments, with the headrace located
at the dam's left abutment.

The right embankment supports the outlet works gatehouse
and outlet conduit. (See overview photo). Some erosion of
the crest is evident in the area of the right dam abutment
(See photo C-17) due to a lack of cover protection and
unauthorized trespass. The vertical stone masonry walls
are in good condition with some vegetation growing in the
stonework (see Photo C-12).

The left embankment which is longer than the right (see
Plate 2) joins the spillway and the headrace which is at
the dam's extreme left abutment. The grouted masonry wall
of the upstream face at the left dam embankment has joints
without mortar and is leaning slightly into the reservoir
(see Photo C-13). There has been about two inches of
vertical displacement between the blocks on top of the
wall. Some small trees and large bushes are growing on
the crest of the dam (see Photos C-4,18). There is a gap
in the downstream face of the masonry wall of the left
embankment and some erosion has occured from under the top
blocks of the wall. (See Plate B in Appendix B-3.

3-1
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I
SECTION 2

1 DENGINEERING DATA
2.1 Design Data

Several sketches depicting sections taken through the dam are avail-
able, but their origin and date are unknown. (See Appendix B). No
other design data is available for this dam.

2.2 Construction Data
No record of original construction is available for this dam. Some
records pertaining to repair work since 1939 are available. These
records consist of correspondence and visual inspection reports.
Construction drawings for repair work performed in 1978 as well as
other selected repair inspection reports have been included in
Appendix B of this report.

2.3 Operation Data
No records are maintained of gate operation.

2.4 Evaluation of Data
a. Availability. There are limited plans, and no specifications

or computations available from the Owner regarding the design
of this dam. Limited correspondence pertaining to repair work
and field inspections, and certain contract documents are
available from the Owner (The Cranston Print Works Company) and
the Rhode Island Environmental Management Department.

b. Adequacy. The lack of in-depth engineering data did not allow
for a definitive review. Therefore, the adequacy of this dam
could not be assessed from the standpoint of reviewing design
and construction data, but is based primarily on visual inspec-
tion, past performance, and sound engineering judgment.

c. Validity. The validity of the limited data must be verified.

2-1
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3. Description Cast iron pipe

4. Control Mechanism Manually oper-

ated sluice
gate enclosed
in gatehouse

5. Other Headrace gate
used to with-
draw process
water from

pool. Gate is
not regulated
and flow is
further regu-
lated by small
diameter pipe.
Estimated
discharge
through head-
race is insign-
ificant.

1-7



7. Impervious core Unknown

8. Cut-off Unknown

9. Grout curtain Unknown

10. Other N/A

h. Diversion and Regulating Tunnel N/A

i. Spillway

1. Type Cascade free-

overflow uncon-
trolled con-
structed of cut
granite mason-
ry.

2. Length of weir 100 feet

3. Crest elevation 66.63

4. Gates None

5. U/S Channel Resevoir bed;
straight ap-
proach

6. D/S Channel Rectangular

concrete open
channel with

natural stream
bed

7. General

j • Regulating Outlets

Refer to Paragraph 1.2b,
"Description of Dam and
Appurtenances" Page 3
for description of out-

let works.

1. Downstream invert 54.31

2. Size 42-inch dia-
meter

I
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I. Normal pool N/A

2. Flood control pool N/A

3. Spillway crest 180

4. Test flood elevation 435

5. Top of dam 255

6. Net storage between top of dam (elevation 69.63) and
spillway crest is 75 Ac-Ft. and represents 0.08 inches of
runoff from the drainage area of 17.6 square miles.

7. Each foot of surcharge storage between spillway crest and
top of dam equals 0.025 inches of runoff from the drainage
area of 17.6 square miles.

f. Reservoir Surface (acres)

1. Top dam 33

2. Test flood pool 40

3. Flood control pool N/A

4. Recreation pool N/A

5. Spillway crest 25.0

g. Dam

1. Type (based on visual inspection) Earthen dam em-
bankment with
masonry faces

2. Length (including 100 feet of spillway) 350 feet

3. Height 17 feet

4. Top width 47 feet

5. Side slope Vertical Stone
Face

6. Zoning Unknown

1
I
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2. Maximum known flood at damsite = Unknown

3. Ungated Spillway Capacity = 1715 C.F.S at top of dam.

4. Total Project discharge at top of dam = 1897 C.F.S (Spill-
way plus outlet discharge)

5. Dam outflow discharge = 12400 C.F.S at Test Flood level
(Spillway plus dam overflow).

6. Total Project discharge = 12619 C.F.S at Test Flood level.
(Spillway plus dam overflow plus outlet discharge)

Discharges calculated assuming headrace gate closed.

c. Elevations (feet above NGVD)

1. Streambed at toe of dam 52.63

2. Bottom of cut-off Unknown

3. Maximum tailwater Unknown

4. Recreation pool N/A

5. Flood control pool N/A

6. Spillway crest 66.63

7. Design discharge (original design) * Unknown

8. Top of Dam 69.63

9. Test flood 74.79

d. Reservoir (Length in feet)

1. Normal pool 3000 ft.

2. Flood control pool N/A

3. Spillway crest pool 3000 ft.

4. Top of dam pool indeterminate

5. Test flood pool indeterminate

e. Storage (acre-feet) total

i
i 1-4
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the dry period of the summer months. No record of any repair
work was maintained, however. Most recent correspondence and
plans denote improvements made during 1978. The pond was
lowered and a new sluice gate, gate house, and outlet conduit
were added at this time. This work was reportedly designed by
the Cranston Print Works' in-house engineering staff.

i. Normal Operational Procedures. There is no regulation of the
water surface at the Cranston Print Works Pond. Flows are
normally allowed to discharge over the uncontrolled spillway
and process water (approximately 3,000 gallons per day) is
withdrawn from the headrace.

1.3 Pertinent Data
a. Drainage Area. The Cranston Print Works Dam drainage basin,

located in Providence County in Cranston, is irregular in shape
with a length of 30000 ± feet, a width of 16000 ± feet, and a
total drainage area of 17.6 square miles (See Appendix D for
Basin Map). Thirty percent of the watershed (5.3 square miles)
is swampy or occupied by- natural water storage ponds or lakes.
The topography is generally flat to moderate with the eleva-
tions ranging from a high of 433.0 NGVD to 66.63 at the spill-
way crest. Basin slopes are 0.02 to 0.04 ft/ft and are gene-
rally flat to moderate. The time of concentration for the
entire watershed is approximately 120 minutes and is relatively

small, increasing the probability that all surface runoff will
peak simultaneously at the reservoir site during a high inten-
sity rainfall event. However, the large percentage of storage
areas in the watershed tend to appreciably dampen and delay the
peak of the surface runoff.

b. Discharge at Damsite. There is limited discharge data avail-
able for this dam. Estimated extreme freshet recorded in the
files of the Department of Environmental Management for thisdam is 1,584 cfs. Listed below are discharge data for spillway
and outlet works.

1. Outlet works:
Conduit size = 42" diameter C.I. pipe Invert Elevation =

54.31

i) Discharge Capacity 161.0 C.F.S at Spillway Crest
Elevation 66.63

ii) Discharge capacity = 182.0 C.F.S at Top of Dam Eleva-
tion 69.63

iii) Discharge Capacity = 219.0 C.F.S at Test Flood Eleva-
tion 74.79

1-3



I
I

overflow spillway), about 17 feet high with an average crest
width of 47 feet, and is a stone-faced earth embankment. The
spillway is a cascade type constructed of cut stone masonry and
is an uncontrolled overflow weir about 100 feet long, located
approximately 46 feet from the right abutment of the dam.
There are two outlet works structures for this dam: one, loca-
ted at the right spillway abutment, is a gated 42-inch diameter
conduit. The other, also gated, is a rectangular open channel
headrace leading to the mill complex. Discharges from the
spillway and outlet works flow into the Pocasset River and
further downstream into the Pawtuxet River.

c. Size Classification. Cranston Print Works Pond Dam has an
impoundment capacity at the top of the dam (elevation 69.6
NGVD) equal to 225 Ac-Ft. and a maximum height of 17 feet.
Recommended guidelines warrant this dam to be classified as a
SMALL structure.

d. Hazard Classification. The dam is classified as a HIGH hazard
structure because its failure may cause loss of more than a few
lives, property damage to 6-10 industrial buildings including
office equipment, machinery and inventories and damage from
flooding to 10-15 dwellings in the Highland Park area. Cran-
ston Street and several residential streets, including the
overhead utilities within the rights-of-way, will also experi-
ence damage and flooding. See Appendix D for failure analysis.

e. Ownership. The Cranston Print Works Pond Dam is owned by the
Cranston Print Works Company, 1381 Cranston Street, Cranston,
Rhode Island.

f. Operator. Operating personnel are under the direction of the
plant's engineering department.

Mr. Cliff Hopkins, Plant Engineer
1381 Cranston Street
Cranston, Rhode Island 02920

g. Purpose of Dam. The Cranston Print Works Dam was built around
1825 for the Sprague Print Works Company to provide a source of
process water for textile printing. The impoundment created by
the dam is now used as a process water source by the present
Owner, the Cranston Print Works Company.

h. Design and Construction History. Cranston Print Works Pond Dam
was reportedly constructed around 1825. Earliest records
indicate that about 1883 a substantial leak appeared under the
western embankment which permeated the entire gravel ridge.
Later, other correspondence in 1947 indicated that more leaks
appeared in this same location during construction of a new
wall and that the owners were going to attempt repairs duringI,

1-2 L
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NATIONAL DAM INSPECTION PROGRAM

fPHASE I-INSPECTION REPORT

NAME OF DAM: CRANSTON PRINT WORKS POND DAN

SECTION 1

PROJECT INFORMATION

1.1 General
a. Authority. Public Law 92-367, August 8, 1972, authorized the

Secretary of the Army through the Corps of Engineers to initi-
ate a national program of dam inspection throughout the United
States. The New England Division of the Corps of Engineers has
been assigned the responsibility of supervising the inspection
of dams within the New England Region. CE Maguire, Inc., has
been retained by the New England Division to inspect and report
on selected dams in the State of Rhode Island. Authorization
and notice to proceed was issued to CE Maguire, Inc. under a
letter from Max B. Scheider, Colonel, Corps of Engineers.
Contract No. DACW33-80-C-0013 has been assigned by the Corps of
Engineers for this work.

b. Purpose of Inspection.
1. Perform technical inspection and evaluation of non-Federal

dams to identify conditions which threaten the public
safety and thus permit correction in a timely manner by
non-Federal interests.

2. Encourage and assist the States to initiate quickly ef-
fective dam safety programs for non-Federal dams.

3. To update, verify and complete the National Inventory of
Dams.

1.2 Description of Project
a. Location. The dam at the Cranston Print Works Mill complex is

located in the City of Cranston in Providence County, Rhode
Island. (See Plate No. 1). The damsite is at the south extre-
mity of Print Works Pond between St. Ann's Cemetery and Dyer
Avenue and in the northern portion of the Cranston Print
Works' property at 1381 Cranston Street. The structure im-
pounds water from the Pocasset River and is located approxi-

mately 2.8 miles upstream from the confluence of the Pocasset
River and the Pawtuxet River. Coordinates of the dam are
approximately 410 47.6' N Latitude and 710 27.6 W Longtitude.

b. Description of Dam and Appurtenances. The dam at Cranston
Print Works Pond is approximately 350 feet long (including the

£ -,
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IReportedly 3,000 gallons per day are withdrawn through the
headrace by the mill to be used as process water for the
textile printing processes. Photo C-10 shows a downstream
view of the headrace channel.

A small saturated seepage zone was observed in the right
wall of the right embankment near the downstream face of
the right embankment of the dam (see Photo C-14), no flow
was observed.

d. Reservoir Area. No specific detrimental features in the reser-
voir area were noted during the inspection except for the stone
face on the upstream side of the left dam embankment as shown
in Photo C-13 and described in section 3.1b.2. The slopes and
banks of the reservoir appear to be well covered with vegeta-tion. (See the overview photo and C-7).

I e. Downstream Channel. The downstream channel is shown in Photo
C-8. The channel is confined within concrete training walls,
and the floor of the channel is gravel with small cobbles.
There are some small trees and brush near the toe of the spill-
way. Seepage was observed along the right training wall near
the toe of the right dam embankment (see Photo C-16). Rust
staining and a small quantity of flow were evident. Seepage in
the area of the toe of the right dam embankment was also men-
tioned in the 1947 dam inspection report. (See Appendix B).
The mill complex is located approximately 300 feet downstream
of the dam. Further downstream, a distance of 2,000 feet, the
Pocasset River flows beneath Cranston Street through an archedI roadway bridge opening 10ft H x 40 ft W.

3.2 Evaluation
Based on the visual inspection, the dam appears to be in fair condi-
tion. The inspection disclosed the following deficiencies which
require attention.

a. Small trees and brush growing along the crest and stoue faces
of the dam embankment have the potential to cause seepage
problems and stone displacement if left unchecked.

4 b. Seepage from under the outlet conduit and along the right
spillway discharge channel training wall.

c. Seepage at the intersection of the downstream stone face of the
left dam embankment and the right wall of the headrace channel.

d. Surface erosion along the crest at the right dam abutment.

e. Movement of the upstream stone face at the left dam embankment.

I3

I 3-3



I
SECTION 4

OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 Operational Procedures
a. General. The water level for the Cranston Print Works Pond Dam

is generally uncontrolled. Normal operating procedures allow
discharges to pass over the uncontrolled spillway with the
exception of approximately 3,000 gallons of water per day which
is withdrawn from the pool through the headrace for process
water at the mill. The sluice gate for the outlet conduit is
tested periodically to insure its operational readiness, but is
not used for regulating water surface levels of the pond. As a
rule, the outlet works has been opened only for maintenance and
repair work. No formal contingency plan for emergency opera-
tion or standby activity exists. The gate operation handle is
kept in the possession of Cliff Hopkins, Plant Engineer, 1381
Cranston Street, Cranston, Rhode Island.

b. Description of Any Warning System in Effect. No formal emer-
gency plan is in effect to reduce or minimize downstream damage
in emergency situations for Cranston Print Works Pond Dam. If
emergency action or an alert for the City of Cranston were
required, the local police and City Civil Defense personnel
would be notified by personnel at the Cranston Print Works
Company.

4.2 Maintenance Procedures
a. General. The crest and downstream areas of the dam are peri-

odically cleared of brush by the Owner, but there is no regu-
larly scheduled maintenance program for the dam and its ap-
purtenances. As shown in Photos C-2 and C-4, there are some
small trees and brush growing on and around the dam.

b. Operating Facilities. The operating outlet works, gate, gate-
house and foundation, trash rack, and discharge conduit were
replaced during 1978. The sluice gate was operated for the
outlet works during the visual inspection of the dam, and it
was noted that there was some leakage around the outside of the
outlet conduit at the downstream face of the dam.

The operating condition of the headrace control gate is unknown
and it was not operated at the time of the visual inspection.
The gate reportedly is not operated for releases from the pool.
The concrete base for the headrace gate mechanism is badly
spalled and in need of repair (See Photo C-9). There is no
schedule of maintenance for any of the dam's operating facil-
ities.

4-1
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4.3 Evaluation

Deficiencies exist in the dam maintenance program as it now exists.

a. Trees and other vegetation growth are taking hold on the crest
and stone faces and should be cleared before they reach exces-
sive size.

b. Erosion on the downstream side of the right dam embankment
should be repaired and protected.

c. An Emergency Action Plan should be developed to prevent or
minimize the impact in the event of failure. Such a plan
should list the expedient actions to be taken and authorities
to be notified.

d. Implement a scheduled program to monitor conditions of the dam
on a regular basis and during extreme weather conditions which
could threaten the dam or downstream areas.

j 4-2
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SECTION 5

EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 General
Cranston Print Works Pond Dam was constructed about 1825 for storing
process water to be used in an adjacent textile mill and is located
on the Pocasset River in the Pawtuxet River Basin. This dam has a
watershed area of 17.6 square miles. Typical basin characteristics
of this watershed are flat slopes and large natural storage areas,
(30 percent of the total drainage area). The physical features of
the basin such as shape, slope, length and large bodies of natural
storage dictate a low value of runoff at the dam. There is no
gaging station located in the contributing area of this watershed.

The dam has a spillway length of 100 feet and an available surcharge
height of 3.0 feet between the top of the dam and the spillway
crest. The total length of the dam is 350 feet. The reservoir has a
total storage capacity of 180 Ac-Ft. at the spillway crest level
elevation 66.63 and can accommodate 0.19 inches of runoff from a
drainage area of 17.6 square miles.

Because 75 Ac-Ft. of storage equivalent to 0.08 inches of runoff is
available in surcharge storage, this dam is basically a small sto-
rage facility. The maximum spillway capacity of 1,715 cfs is only
13.8 percent of the test flood for the full PMF which makes the dam
a high spillage structure. The dam being a stone faced earthen type
embankment is less stable against overtopping due to erosion than
other structures.

5.2 Design Data

No known specific design data is available for this watershed. In

lieu of the existing design information, U.S.G.S. topographic maps
(Scale 1" = 2,000') were utilized to develop hydrologic parameters

such as drainage area, reservoir surface area, basin slopes, time of
concentration and other runoff characteristics. Elevation - storage
relationships for the reservoir were approximated. Surcharge stor-
age was computed assuming that the surface area remained constant
above the spillway crest. Some of the pertinent hydraulic design
data was obtained and/or confirmed by actual field measurement at
the time of the visual field inspection.

Test flood inflow/outflow values and the dam failure profile were
determined in accordance with the Corps of Engineers guidelines.
Final values in this report are quite approximate and are no substi-
tute for actual detailed analysis.

I
I
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5.3 Experience Data
No historical data for recorded discharges or water surface eleva-
tions is available for this dam or the watershed. Cranston Print
Works personnel do not recall any overtopping of the dam.

5.4 Test Flood Analysis
Recommended guidelines for the safety inspection of dams by the
Corps of Engineers were used for selection of the "Test Flood".
This dam is classified under those guidelines as a HIGH hazard and
SMALL size. Guidelines indicate a flood event equal to one half the
PKF to the full PMF as a range of test floods for such classific-
ations. The watershed has a total drainage area of 17.6 square
miles, of which, 5.3 square miles (30 percent) is swampy or covered
by storage reservoirs in the watershed. The average basin slope is
.03+ ft/ft. which is considered flat. A "test flood" equal to the
full PMF was calculated to be 770 CSM, equal to 13,520 cfs. Outflow
discharges were also developed using the Corps' criteria and appro-
ximate routing techniques. Outflow discharges for the test flood
inflow were equal to 12,400 cfs. The spillway and outlet rating
curves are illustrated in Appendix D. Flood routings were performed
with an assumed initial condition of a full reservoir at the spill-
way crest elevation.

It was found, based on these calculations that the spillway capacity
is hydraulically inadequate to pass the "test flood" (full PMF) and
overtopping at the dam approximately 5.16 feet, assuming the over-
flow length of the dam is 350 feet, would occur. The inflow and
outflow discharge values for this test flood are 13,520 cfs and
12,400 cfs, respectively. The maximum outflow capacity of the
spillway, in a still reservoir condition, without overtopping of the
dam is 1,715 cfs which is only 13.8 percent of the test flood over-
flow discharge.

At the spillway crest level (elevation 66.63 feet), the capacity of
the outlet structure is equal to 161 cfs. It will require 2 hours
to lower the reservoir pool level the one foot assuming a pool sur-
face area of 25 acres. The 180 acre-feet of available storage below
the spillway crest will require one day to drain using the existing
outlet, if required in an emergency situation.

One foot depth of reservoir at spillway crest can approximately
accommodate 0.025 inches of effective rainfall. Consequently, it is
estimated that overtopping of the dam cannot be eliminated by a
"test flood" event.

5.5 Dam Failure Analysis
To determine the approximate consequences that would occur from dam
failure at the Cranston Prints Works Pond Dam an instantaneous
full-depth partial-width breach was assumed to have occurred in this

5
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dam. This will result in an unsteady flow phenomenon with one flood
wave travelling up into the reservoir to feed the other wave travel-
ling downstream into the valley.

The calculated dam failure discharge of 4253 C.F.S. with the im-
pounded water level at the top of the dam (Elevation 69.63 feet)
will produce an approximate water surface flood wave stage of Ele-
vation 62.80 feet immediately downstream from the dam. This wave
will raise the water surface approximately 3.6 feet above the depth
i'st prior to failure when the discharge is 1715 C.F.S. This fail-
ure analysis considered the reach extending from the dam to a point
2000 feet downstream. Normal uniform flow, following Manning's
formula will occur at that point with a depth of flow equal to 8.60
feet based on the assumption that the Cranston Street Bridge struc-
ture will withstand the wave impact. For the distance of 2000 feet
from the dam, the depth of flow will change from 6.7 feet to 8.6
feet. The failure discharge will diminish as the reservoir is emp-
tied and the pool depth decreased. The river valley storage and
frictional losses will tend to reduce the discharge and flow velo-
cities in this distance. Water surface elevations due to failure of
the dam are computed and are listed in Appendix D.

The dam is classified as a HIGH hazard structure because its failure
may result in the loss of more than a few lives, property damage to
6-10 industrial buildings including office equipment, machinery and
inventories, and damage from flooding to 10-15 dwellings in the
Highland Park area. Cranston Street and several residential
streets, including the overhead utilities within the rights-of-way,
will also experience damage and flooding.

Probable consequences including the prime impact area, if the dam
were to fail, are also listed in Appendix D. It is estimated that
the maximum depth of flow due to the failure of this dam will be 8.6
feet and the maximum velocity will be 29.0 ft./sec.

I
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CRANSTON PRINT WORKS DAM
Inflow, Outflow and Surcharge Data

FREQUENCY 24-HOUR TOTAL 24-HOUR* EFFEC- MAXIMUM MAXIMUM " SURCHARGE SURCHARGu
IN RAINFALL IN TIVE RAINFALL INFLOW IN OUTFLOW HEIGHT STORAGE
YEARS INCHES IN INCHES CFS IN CFS IN FEET ELEVATIO'

PMF 11.9 9.5 6,760 6,700 6.40 73.03

TEST FLOOD
= PMF 21.4 19.0 13,520 12,400 8.16 74.79

*Infiltration assumed as O.1"/hour

**Lake assumed initially full at spillway crest elevation 66.63
(top of dam = 69.63)

NOTES:

1. PMF and "test flood" computation based on COE instructions and
guidelines.

2. Maximum capacity of spillway without overtopping the top of the dam
elevation (69.63) is equal to 1,715 cfs.

3. All discharges indicated are dependent upon the continued integrity
of upstream storage reservoirs.

4. Surcharge storage is allowed to overtop the dam when exceeding the
spillway capacity.

5. Test flood = Full PMF 770 CSM =
13,520 CFS (D.A. = 17.6 square miles).

6. Above values calculated assuming outlet works closed.

I
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SECTION 6

J EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observation
The visual observations did not disclose any indications of overall
instability. Roots of trees growing on the crest of the dam next to
the walls can cause displacement and loss of stone blocks. Erosion
at the junction of the right abutment and the wall on the downstream
face of the right section of the dam may cause movement of the
blocks of the wall in this area. The upstream stone face of the
left dam embankment shows movement and the potential for collapse in
the future.

6.2 Design and Construction Data
There is no available design and construction data.

6.3 Post-Construction Changes
The only known post-construction change consists of the insertion of
the 42 inch diameter pipe inside the existing 4-foot diameter outlet
pipe, a new sluice gate, gatehouse, and trash rack. This change
does not affect the structural stability of the dam.

A representative of the Print Works indicated that a hydro-power
electrical generation system was planned to be constructed in the
near future. The system will be connected to the 3.5-foot diameter
pipe. The plans of the system should be evaluated to determine if
the construction or operation of the generation system will affect
the structural stability of the dam.

6.4 Seismic Stability
The dam is located near the boundary of Seismic Zones I and 2 and,
in accordance with the recommended Phase I inspection guidelines,

t does not warrant seismic analysis.

I..
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment
a. Condition. The visual inspection indicated that the Cranston

Print Works Pond Dam is in FAIR condition. The major concerns
regarding the long-term performance of this dam include:

1. Tree and brush growth on the crest and stone faces with
attendant root systems.

2. Seepage flowing from around the outlet conduit.
3. Movement of the upstream stone face of the left dam em-

bankment due to failure.
4. Erosion of the dam crest at the right dam abutment.

b. Adequacy of Information. The lack of in-depth engineering data
did not allow for a definitive review. Therefore, the adequacy
of this dam could not be assessed from the standpoint of re-
viewing design and construction data; but it is based primarily
on the visual inspection, past performance history, and sound
engineering judgment.

c. Urgency. The recommendations and remedial measures described
below should be implemented by the Owner within I year after
receipt of this Phase I Inspection Report.

7.2 Recommendations
The Owner should engage the services of an engineer experienced in
the design of dams to accomplish the following:
a. Conduct further studies of the hydraulic and hydrologic aspects

of the drainage area and dam to provide alternative solutions
for reducing the overtopping potential at the dam.

b. Monitor the seepage that is occurring through the right dam
embankment and around the outlet conduit for changes in flow or
internal erosion of the dam.

c. Evaluate the cause of the movement of the stone face on the
upstream side of the left dam embankment and implement a pro-
gram to rehabilitate its repair.

7.3 Remedial Measures
a. Operation and Maintenance Program.

1. Develop a system for the recording of data with regard to
items such as water levels, discharges, time and drawdown
characteristics to assist those responsible for the moni-
toring and operation of the dam.

J 7-1
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2. The Owner should clear the vegetation on the dam crest and
stone faces of the dam. A clear area of 20 feet from the
toe of the drain should be maintained, as well.

3. Provision should be taken to prevent trespassing and
vandalism of the gate mechanisms for the outlet works and
headrace structures.

4. Continue the technical inspections of this facility on an
annual basis.

5. Develop and post an Emergency Action Plan including a
warning system in order to prevent or minimize the impact
of dam failure. It should include the expedient action to
be taken, authorities to be contacted, and locations of
emergency equipment and materials. Consider the use of
stage recording or flow measuring equipment to provide
early alert to the operating personnel.

6. Implement a regular program of maintenance and equipment
tests.

7. Trees and brush on the crest and stone faces of the dam
should be removed, the stump and roots removed, and holes
compacted with proper backfill on the earth embankment and
mortar on the stone faces.

i 8. Provide a suitable erosion protection system for the
exposed area of the right dam embankment crest and down-
stream slope.

9. Backfill soil materials and repair masonry stone at gap in

downstream wall of left embankment.

10. Repair concrete walls of headrace.

11. Inspect spillway under no flood condition.

7.4 Alternatives
There are no practical alternatives to the recommendations discussed
above.

f 7-2
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I
VISUAL INSPECTION CHECK LIST "1

PARTY ORGANIZATION

PROJECT CRA;STON PRINT WORKS POND DAM DATE N:ov. 7, 197)

TIME 090_i

WEATHER Sunny. cool

W.S.ELEV. 66.33 U.S..- D.S.

PARTY:
1. Leonard Topp. CE. 6.

2. Zrnest Jessert, CLH 7.

3. Sat Khanna, CEM 8.

4. Gonzalo Castro, GlI' 9.

5. Stephen Maiteside, GEI 10.

PROJECT FEATURE INSPECTED BY REMARKS

I.

2.

3.

4.

6.

7.

9.

I0.
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INSPECTOR DISCIP~Si; Yt LIST

ARAEVALUATED CONDITlION

),V1 Stone masonry walls on upstream and
downstream faces with earth fill.

Cre st Elevation 66.63 N.G.V.D.

Current Pool ievation 66.83 .;.G.V.D.

'taximum Impouadment to D~ate Unknown

Surface Cracks None observed.

Pavement Condition N/A.

Movement or Settlement of Crest :;one observed.

Lateral M-1ovemient Upstream wall at left abutment has
upstream displacement.

Vertical Ali,-nrient Stone Wall has minor vertical
displacement.

Lurizontal .\li-nm~ent Good, except at left abutment.

Condition at Abutment and at 11inor erosion at junction of downstream
Concrete Structures. wall of dam and rig-ht abutmient.

lndlications of Movement of Struct- 1;/A.
ural items on Slopes.

Trespassing on Slopes N/A.

Sloughiing or Erosion of Slopes or Ainor erosion in right abutment
.butments. downstream of dam.

Rock Slope Protcztion - Riprap ':/'A.
Failures.

Unusual MIovement or Cracking at or None observed.
:;ear roe.

Lmb.)nkwent or Downstream Seepage. .eep under 4' diam. outlet pipe. Three
Sminor seens along ri.7ht wall of down-
stream channel from spillway. l1inor
seep in right wall of rirlht embankment
for raceway.
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J PERIODIC INSPECTION CHECK LIST

PROJECT C!L\NS'UTN P&IT' 2:ORKS PO:ND DA l DATE

INSPECTOR DISCIPLINE

INSPECTOR DISCIPLINE

AREA EVALUATED CONDITION

DIA Cant.

Piping or 3oils None observed.

Foundation urainage Features 'lone known.

Toe Drains None known.

Instrumentation System N'Tone known.

Vegetation Small trees and bushes on crest and

at downstream toe.

A-3
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Operating stand of gate valve to head race.

(Rodney Hunt)

~A,

General view looking toward

Dyer Pond, showing heavy acc-
umulation of weeds in front z-f
crest of spiliway.
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?HOTO #L4. Gatehouse, showing busted out wall. Docr also currently
hanging off it's hinges. Gear mechanism of gat:es has also been dismantled.

kC

?OTO #5. Outlet pipe from gatestructuz'e. Note the rnisalIgnment of grn:
blocks begi.nning to show from heavy grai.tho.0: vegeta:jon on wall.

PiCTO 46. lenex'al view of head'race 7o mill o..ex.
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PHOTO #1. General view of stepped masonry face of spillway (.also showing
rO-wtFh vegetation in discharge channel),

PHOTO #2. Close-up view of stepped masonry face of spillway and stone
apron. (UNDER: view across crest also showing heavy growth of weeds.
No irregularities noticahie across crest.

?HO70 03. General view of discharge channel(Piver) frocm spillway and
;ate s"z-cture. River was relocated as shown in l9u7.

flAM 1 71
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, .... ::S.-,C ICN RE.PCRT (Continued) Dam #172- ?ocasset River, Cranston

The granite block abutment wall on right side is becoming heavily overgrown with vines
and small vegetation, and this appears to be beginning to affect the alignmenr of masory
blocks. The discharge channel is becoming slightly overgrown with small weeds and other
low vegetation, but this would not currently impede the natural flow of water.

Comments/Recommendations: The dam embankment and spillway appear to be in very good
condition. However, it is suggested that the owner put the gate structure back intc
operable condition, and the gate house made secure. Also, the vines and other veg-
etation should be removed from the right abutment waJls.

411
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S 7C IODE ILAND AND PROVIDENCE PLA, TIONS Iq

I i DEAR1W T OF .N-V"MONMEb.-L. MANAM ME-N

DAM INSPECTION REPORT

- #172 -- : Pocasset River : Pawt'uxet/Lower flA.: 30 August 1-75

.A_: Cranston Print Works T '. Cranston - 37.: Earle F. Prout, Jr. &
Carmine P. Asvrinio CoP=-

: Cranston Print Works C* . r 71'"
1361 Cranston Street
Cranston, R 02920

.M-k!CS .:- 2-,RION: N.?.S.I.D. - Sig ificant/Small Hazard
Annual inspection

Cur'ent Pool Elevation: full, approx. I" flowing over spillway crest.

Dam Embankment: Earthen dam embankment, on southerly end of Print Works Pond, is
retained on the dounstream side by large granite masonry blocks. The crest is flat
and mostly clear except for some small scattered bru-sh... The rest of the impoundment
is contained by the natural slope of the terrain. There are no signs of erosion along
crest or adjacent to massive granite block abutment walls. There are no signs of
leakage or seepage.

Gates: (@ raceway) The approach to gate structure is clear and unobstructed, and
flowage is controlled by single manually operated gate stand. Water in raceway

4 (photo #6) is currently barely moving.

Cjraw-off) The approach is clear and unobstructed. The trash rack (if any)
is under and not visible. Its condition, however, is of no current consequence
because the gate gear mechanism is completely dismantled, making gates currently inoper-
able. The gei a e (or were) of rack and pinion type. The gate structure is construct--
of H.M.U. on a granite block foundation, one wall of which has been busted out (photo 4).
The granite block foundation appears to be in solid condition. Also, the metal door is
currently hanging off its hinges. The outlet structure Consists of a 4' steel pipe out1e

through a massive granite wall emptying into small pool 'aea adjacent to spillway dischar
channel.

Spillway: The approach to the spillway is clear and urobs--ucted of overhanging trees,
etc., buz heavily overgrown with weeds (photo 2A). It is constructed of large graniteblocks with granite monolith sla ,"aepped granite face (photos 1 2) and small grani:e

slab apron. There are no apparent deficiencies across the crest of the spillway, and
the face and apron appear to be in solid, stable condition.

J
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R. 1. OPARIMENT OF PUBUC'NORKS DAM NO. 172
DIVISION OF HARBORS AND RIVERS

SPECIAL NSPECTION REPORT o~pcio ST J. '.* KKL

rcoN - CRANSTON 0eat0.PUOt

CAMI NO 072 MANIS CRANSTON PO INT NOOMS 0.N '-T POCASSET WATES*0I LOWER PAIFT '1E

OWSNAANSYW PUOINT geSm* s1

ADDRSS 138 OMANGO ST.. Cowairoh.I. ?u_. UN 01144

SSPAUI MSMTON ONLT x
55102? ON4--"= CWmeSmumfOm

MAIMS ST APPROVED CONTRACTOA

0,3MMCTON 2M0313 SAMILE & KC ILY REASON nCQUEST DATS 3/17/47

I1415 OFFICE CA& NOT IIICO ON A HEAVY LEAN UNOER THE WEST ABUTMENT OF DAN AT The INTEA-
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APPENDIX B-2

Selected Copies of Past Inspection Reports

1. 17 March, 1947 - Special Inspection Report, R.I. Department of Public
Works, Division of Harbors and Rivers.

2. 30 August, 1978 - Dam Inspection Report, R.I. Department of
Environmental Management.
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APPENDIX B-1

Correspondence pertaining to the history, maintenance,
and modifications to the Cranston Print Works Pond Dam
as well as copies of past inspection reports are located
at:

Department of Environmental Management
State of Rhode Island
83 Park Street
Providence, Rhode Island 02903
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PERIODIC INSPECTION CHECK LIST

PROJECT CRANSTU.4 IRINT ;;ORKS PO D, DATE

I NSPECTOR DISCIPLINE

INSPECTOR DISCIPLINE

AREA EVALUATED CONDITION

JUTLET A0RKS - TINSITION A.D CONDUIT R'acewav in left abutment.

General Condition of stone wall
Granite,. Fair to good.

iKust or Staining on stone wall
Granite None observed.

Spalling Spalling of concrete used to repair
some areas of wall.

Erosion or Cavitation Some gaps in wall.

Cracking None observed.

Alignment of lonoliths N/A.

Alignment of Joints N/A.

,Numbering of AIonoliths N/A.
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PERIODIC INSPECTION CHECK LIST

PROJECT CILRASTON ?RINT WORLK POND D.'A' DATE

INSPECTOR DISCIPLINE

INSPECTOR DISCIPLINE

AREA EVALUATED CONDITION

OLrLET WORKS - SPILLWAY 'N!EIR, APPROACH
,AKJ DISCHARGL CiIANELS

a. Approach Channel

General Condition Approach to spillway is apparently
silted.

Loose Rock Overnanging Channel None.

Trees Overhanging Channel None.

Floor of Approach Channel Not observable, underwater.

6. Weir and Training Walls

General Condition of Granite Good.

Rust or Staining MIinor, due to weathering'.

Spalling Mlortar missing from some joints.

Any Visible Reinforcing N/A

Any Seepage or Lfflorescence None observed.

Drain holes None observed.

c. Discharge Channel

General Condition Good

Loose Rock Overhanging Channel None.

Trees Overhanging Channel None.

Floor of Channel Gravelly and bouldery.

Other Obstructions Small trees and bushes growing in
channel.

A-6
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PERIODIC INSPECTION CHECK LIST

PROJECT CRAiSTON PRINT TORK PON,,D DAM DATE

INSPECTOR DISCIPLINE

INSPECTOR DISCIPLINE

AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET STRUCTURE AND Right Outlet. (3'-6 Steel Pipe)

OUTLET CiiA'I1:EL

Gcneral Condition of Concrete Fair.

.(ist or Staining Rust staining at three seeps in right

wall of downstream channel.

Spalling Some spalling.

Eorsion or Cavitation None observed.

Visible Reinforcing None observed.

Any Seepage or Efflorescence Three minor seeps in right wall of

downstream channel.

Coadition at Joints Fair, some spalling.

Drain holes None observed.

Channel Good condition.

Loose Rock or Trees Overhaning None.
Channel.

Condition of Discharge Channel Trees and bushes growing in channel.

A-5
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PERIODIC INSPECTION CHECK LIST

PROJECT CRANSTON, PRINT WoRKS POND DAM DATE_______________

INSPECTOR __________ ____ DISCIPLINE_____________

INSPECTOR __________ ____ DISCIPLI NE _____________

AREA EVALUATED CONDI TION

JUTLZT WOJRKS - INTAKE CHAINEL AND Right Outlet (Pipe) Left Abutment
.I.&TAKE STRUCTURE ___________Outlet (Headrace)

a. Approach Channel N/AN/

b. Intake Structure

Condition of Concrete Good. Poor. Severe

a S palling.

Stop Logs and Slots Trash rack in N~one observed.
good condition.
N~o stop logs.

A'-4
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APPENDIX C

PHOTOGRAPHS
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A. Size Classification Cranston Print Works Pond Dam

Height of dam - 19.0 ft.; hence MALL

Storage capacity at top of dan (elev. 69.63) 255 AC-FT. ce SMALL

Adopted size classification SMALL

B. Hazard Potential

The dam is classified as a HIGH hazard structure because its failure mav

result in the loss of more than a few lives, property damage to 6 to 10

industrial buildings including office equipment, machinerv, and inventories,

and damage from flooding to 10 to 15 dwellings in the Highland Park area.

Cranston Street and several residential streets, including the overhead

utilities within the rights of way.will also experience flooding and damage.

C. Adopted Classifications

HAZARD SIZE TEST FLOOD .ANGE

HIGH SMALL Half PMF to Full PMF

Adopted Test Flood i Full P. - 770 CSM

= 13520 CFS

D. Overtopping 
Potential

Drainage Area 17.60 so. miles

Spillway crest elevation - 66.63 %:

Top of Dam Elevation 69.63 NIGVD

Maximum spillway discharge
Capacity without overtopping of dam- 1715 CFS

"test flood" inflow discharge - 13520 C7S

"test flood" outflow discharge - 12400 C-S

% of "test flood" overflow carried
by spillway without overtopping 13.8%

"test flood" outflow discharge portion
which overflows over the dam - 10685 CFS

% of test flood which overflows over the dam. 86.2%

D2
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CRANSTON PRINT WORKS POND DAM

LIMIT OF IMPACT AREA CRANSTON PRINT WORKS POND DAM

DatuNo. SctIatR rrpoR

Prvdence, RI -E. Greenwich, RI
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HYDROLOGIC MID HYDRAULIC COMPUTATIONS
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PHT -7 Erso ntecetaddwsra aea

PHOTO C-13 ESion t he es t and o wnstra o f et
tertdam embankment.
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PK:OT) C-13 Mlisaligned and dislodged retaining wall on

upstream face from left abutment area.

Ib

PHOTO C-14 Seepage at the downstream junction of the headrace
retaining wall and dam retaining wall.
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r OD..O- Sluice
gate control mechanism
for outlet works at
riaht abutment.

PHT -2Rgtaumn fdmadote ok'cnut
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PHOTO C-9 Headrace control gate looking toward reservoir.

PHOTO C-10 Headrace looking downstream from darn.
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PHOTO C-7 View of reservoir from dam.

PHOTO C-3 Downstream channel below dam from toe of dam.
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PHOTO C-5 Spillway crest looking from right abutment.

PH~jTO C-6 Spillw~ay crest looking from left abutment.
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PHJTO C-3 Downstream face of overflow spillway.

PHDTO C-4 A~ portion of dam crest from left spillway
aDUtmelt.
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PFhJTO 0-1 Upstream face of dam looking from right abutment
area.

Phi3TO C-2 1 ownstream face of dam looking from right side

of discliarge cnannel.
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Name of Dam: Cranston Print Works Pond Dam

Estimating Effect of Surcharge Storage on "Test Flood"

TRouting of Flood Through Reservoirj

The routing of floods through the reservoir was carried out according to

guidelines established by the Corps of Engineers in Phase-i Dam Safety

Investigations issued March, 1978.

Formulae used were the following for peak inflow = Q in C.F.S.
IQpl]2/ 3

Surcharge height to pass Qpl in feet = h - I--
1 L-2 S.A x h1 x 12

Surcharge storage in inches for surcharge height h I = S 1 .. (

where S.A - surface area in square miles D.A
where D.A = drainage area in square miles

Qp = Qi [l Toa fetv anal------------------ ---------------- -Qp2 Qo i-Total Effective Raifal

First Approximation

Test flood inflow - Full PMF = Q = 13520 C.F.S.

h - 8.50 feet

S 1 = 0.12 inches

vinal Approximation

Test flood outflow Qpfinal - 12400 C.F.S.

hfinal = 8.16 feet

Sfinal . 0.10 inches

In this final approximation, equations (1), (2) and (3) are satisfied by trial

and error with total effective rainfall equal to 19.0 inches.
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I
"Rule of Th--= Guidance for Est --maing

:ownstream Dam Failure Discharce"

BASIC DATA

Name of dart Cranston Print Works Pond Dam Name of town Cranston, R.I.

Drainage area = 17.60 sc. mi., Top of dam 69.63 :'7--

Spillway type = overflow; stepped weir Crest of spillwav 66.63

Surface area at crest elevation = 0.039 sq. mi. = 25 acres

Reservoir bottom near dam = 54,31 NGVD

Ass-med side slopes of embankments 2:1

Depth of reservoir at dam site 15.32 -y - 15.0

Mid-height elevation of dam = 74.13 NG%-

Length of dam at crest - 320 feet

iength of dam at =id-height = 260 feet

6.4%of dam length at mid-height - Wb - 16.50 feet

Width of channel immediately downstream = B = 100 ft.; Shape of Breach = rectangular

Elevation (NGVD) Estimated Storage in AC-FT

55.0 30

60.0 70 Assumed values

65.0 140

66.63 180 Spillway crest elevation

68.63 230

69.63 255 Top of dam elevation

72.63 355

74.79 435 Test flood elevation
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TOP OF DAM EL. 69.3
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wJ - -SPILLWAY CREST EL. 66.63
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53
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STORAGE IN 100 ACRE-FEET

STORAGE -ELEVATION CURVE

CRANSTON PRINT WORKS POND DAM
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I
Cranston Print Works DamI

DAM FAILURE ANALYSIS

In addition to energy considerations, the volume of water which is available in

the reservoir to sustain the flood wave must be considered. Important energy

losses which occur as the flood wave moves downstream include friction losses,

bend losses, obstruction losses, expansion and contraction losses, etc. Also

the failure discharge and energy losses are reduced by the failure hydrograph

being modified with decreasing peak due to available storages downstream.

Judgment was used to estimate the most critical situation after the dam failure.

Consequently analysis was based upon i) undular wave rather than hydraulic bore;

ii) impact of flood wave and the resulting energy loss due to damaged or des-

troyed structures and sinuosity of the channel were ignored; and iii) the dam

failure discharge of 2538 C.F.S. will merge with 1715 C.F.S. already flowing

through the existing overflow spillway making a total outflow of 4253 C.F.S.

It is assumed that prior to failure, the maximum spillway discharge has already

substantially filled the available storage areas downstream. In this case large

storage areas are not available and no adjustment of outflow discharge is re-

quired. At a distance of 2000 feet downstream the Cranston Street BridQe

___ obstruction will not allow this large discharge to go through and ponding

against this obstruction will convert its wave and kinetic energy back into

pressure energy and flow changing to steady and uniform flow with 8.6ftoepth

following Manning's formula.

NOTE: --

1. Adopted water surface elevation is higher of the two values:

a) ground elevation + y - drop in depth
OR b) ground elevation + d

n

2. There are three depths for different characteristics of flow.

a) Depth of flow immediately downstream of dam for unsteady flow
4

conditions = yo = .70 feet

b) Normal depth for Q Qb + QS value of discharge = d 8.60 feet

c) Normal depth for QS = dl = 5. feet

3. Maximum depth is greater of - y0  or d =8.60 feet

Maximum velocity of flow = 49 o 2.93 ft./sec.
4 1

Increase in depth due to failure = (d or yO) -d n = 3. feet
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Cranston Print Works Pond Dam

NOTES: 
DAM FAILURE ANALYSIS

1. W B <B
2. Fai-lure of dam is assumed to be instantaneous when pool reaches

top of dam, and is a full depth - partial width rectangular
shaped failure.

STEP I - Dam Failure Discharge = Qb

Q 3/2 B 0.25* B0 .25  0.75 1.5
Qb 27 B *o- Yo ) 1.68 WB YO

=2538 C.F.b.

Reference: Research note No. 5, "Guidelines for Calculating and Routing
a Dam - Break Flood by the Hydrologic Engineering Center - C.O.E. -
January, 1977.

Maximum Spillway Discharge = QS = 1715 C.F.S.

(C =3.30 B = 100 H = 3.00ft.)

STEP 2 - Wave Flow (Unsteady Flow) Characteristics

Depth of flow immediately downstream of Dam = - Yo =6.66ft. =6.70feeti 90

Velocity of flow immediately downstream of Dam =2 go
3 0

=14.65 ft./sec.

STEP 3 - Adopted minimum possible depth of flow = 0.138 yo =2.07 ft.

Actual maximum possible velocity of flow = 2 g/i7 =44.0 ft./sec.

Adopted theoretical maximum possible velocity = 2 =°  29.30 ft./sec.

STEP 4 - Normal Flow (typical) Manning's Characteristics

Location of unwashable major obstruction Cranston Street Bridge

.2000= ft. D/S

So = 0.002 ; "n" = n!o; Bed width of channel = b = varies

Total failure discharge = Q b + QS = 4253 C.F.S.

Normal depth of flow for Q (4253 C.F.S.) = 8.6 feet = d

Normal depth of flow for Q (1715 C.F.S.) = 5.0 feet = dn
Adopted maximum depth is larger of n v or d 8.6 feet

y do n . fe

Adopted increase in depth due to failure of dam *4yord n ) - d 3.6 feet
4 19yo n n

Adopted maximum velocity of flow = = 29,3 ft./sec.
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Cranston Print Works Dam

I
DAM FAILURE ANALYSIS

fSTEP 5 -
Anticipated adopted minimum wave depth of flow = d imum

= 0.17 y feet = 2.55 feet

Parabolic shaped water surface profile from the dam upto obstruction

presumably unwashable 2000 ft. (x total) ft. downstream is computed by and

adjusted for possible steady and normal flow depth backup in the below given

table.

4 x )2 =x.8Y ,2
9YO - d ) 2 = 0.28 y ( where Xtotal = 2000 ft.

9 yo min. Xtoa0 total total

Distance from
center line 2 Water Surface Adopted
of dam ) Drop in Elevation as Ground Normal Water Surface

xtotal depth Unsteady Flow Elevation Depth Elevation

0 0 0 69.63= Top of -" 69.63=Top of
dam dam

0 0 yo= Adopt dn 61.33= just D,

9

f 8.3 ft. 62.80 54.60 Adopt 62.80

200 0.01 0.04 60.90 54.2 8.6 62.8
400 0.04 0.17 60.30 53.8 8.6 62.4
600 0.09 0.38 59.40 53.4 8.6 62.0
800 0.16 0.67 59.00 53.0 8.6 61.6

1000 0.25 1.05 58.30 52.6 8.6 61.2
1200 0.36 1.51 57.70 52.2 8.6 60.8
1400 0.49 2.06 56.50 51.8 8.6 60.4
1600 0.64 2.69 55.40 51.4 8.6 60.0
1800 0.81 3.40 54.30 510 8.6 59.6

2000 1.00 4.20 53.10 50.6 8.6 59.2

Note: Adopted water surface elevation is higher of the two values:

a) Ground Elevation +.4 drop in depth
9 7

OR b) Ground Elevation + d
n
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COMPUTATIONS FOR
SPILLWAY RATING CURVE AND

OUTLET RATING CURVE COMPUTATIONSI
Smillway width , 10) feet; Spillway crest elevation 66 63 :-

angth cf dam 320 feet; Tom of dam elevat-ion - 69.63 : 7-

C 3.3 for spillway; 3.0 for the dam.

4) SP"-AY RATnG CUVE CCMPT CNS

Elevation (ft.) NGVD Spillway Discharge (CZS) Remarks

f66.63 0 Spillway Crest - :levation
67.30 74
63. JO 329
o9.30 1204
69.63 1715 Top of Dam Elev.
71.00 3254
72.J0 5563
74.79 12400 Test Flood Elev.

I

ii) OUTLET RATING CURVE COMPUTATIONS

Elevation (ft.) NGVD Discharge (CFS) Remarks

34.31 0 Invert of outlet Llev.
56. 00 Centerline of outlet Elev.
53.0j 69.70
60.30 98.30
62.00 120.70
64.60 139.40
66.63 160.60 Spillway Crest Elev.
69.63 131.90 Top of aam Elev.
71.0J 190.80
73.00 203.10
74.79 219.20 Test Flood 7lev.

Size of outlet - 42' dia. C.I. Pipe Invert of outlet - 54.31
Area of outlet - 9.6 sq. ft. Center line of outlet - 56.06
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78,7

Q= Cd A1/2 g ( h - h f)TETFODL.- 7
Cd 0. 6 4  TS LO L

74 A area of pipe in sq. ft.
g 32 ft/sec?
h head in ft. above (j of pipe

hf frictional head loss

70

0 ~TOP OF DAM EL. 69.63-- -

z

w
w SPIL.LWAY CREST EL. 66.63-- -

La- 66

z

z
0

> 62w
-j

Lu NOTE:
OUTLET CONDUIT 42 DIA.
ClI. PIPE

58

OUTLET CONDUIT INVERT EL,. 54.31
54 wz~A~xA 

00 10020

DISCHARGE C.F.S.

OUTLET RATING CURVE
CRANSTON PRINT WORKS POND DAM
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